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Re'cent investigations of elastic scattering of heavy ions, with sufficient resolution to separate the ground state from low-lying target and projectile states, reported a strong damping of the elastic scattering cross-section below the Rutherford value even at angles smaller than the grazing angle [1, 2] . The effect can be reproduced by coupled channel calculations, which include Coulomb and nuclear coupling to low-lying target and projectile 1 states excited during the scattering process. [6] to be 5% for backward angles.
Position spectra from the focal-plane detector taken at 90° and 140° in the laboratory system are shown for the different target nuclei in fig. 1 . A comparison with energy spectra taken at the most forward angles
shows an increasing enhancement of the inelastic yields when approaching the backward angles, which become larger than the elastic yield for the 152 Sm target.
In fig. 2 we compare the measured angular distributions for elastic scattering with the predictions of the analytical closed form for the cross-section ratio a /a = exp (-a·f (8) and projectile respectively, were taken from the compilation of Christy and Hausser [7] . The Sommerfeld parameter is n =52 in the present experiment.
The semi-classical model applies a correction factor g(~) to the potential in order to take some account of the energy loss during the 2+ excitation process.
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The model (dashed curves in fig. 2 ) gives a satisfactory description of the measured angular distributions up to 100° in the c.m. system. Some 148 150 discrepancies occur at more backward angles, especially for Sm and Sm.
For comparison coupled channel calculations were performed using the code CHORK [8] with the same B(E2, 0+ ~ 2+) transition probabilities as in the semi-classical model, and with quadrupole moments derived in the rotational limit [7] from these values.
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Coupling to both low-ly1ng 2 states in target and projectile and including reorientation effects in both channels result in distributions given by the solid curves in fig. 2 .
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The lower solid curve for Sm shows the calculation, without reorientation coupling.
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For Sm and Sm, non-reorientation coupling calculations (not given in fig. 2 ) are only 6% and 16% lower at extreme backward angles, respectively, indicating the decreasing importance of this coupling mode for the lighter Sm nuclei. While direct coupling to additional target states at incident energies above the Coulomb barrier is known [9] to reduce further the elastic scattering flux, their influence is assumed to be small in the present experiment. Figure 3 shows the angular distributions obtained for the 2+ target states. They are well described by the coupled channel calculation including reorientation effects. No attempt has been made to improve the fit to the backward angle data.
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We have demonstrated that the elastic scattering flux is depleted by 30 to 80% at backward angles in sub-Coulomb heavy ion scattering'
systematically increasing with the collectivity of low-lying target states. 
